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First and second grarVlers vere taoght to recognize a '''' 
set of written words either sore accaratelj or 'sore rapidly. Both 
Jbefore and after nojd training, they ftased pictures printed with and 
vithoat these nerds as distractors. Of interest was whether training 
woald enhance or diiinish the interference created *by these words in 
the picture nasing task. Besults indicated that children who learned 
to recognize several anfasiliar distractor words stiff er6d . sore 
interference after training, in contrast^ children who were already 
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experienced less interference after training.. Besvlts are interpreted 
as suggesting that autosatic Wjord recbgnition is distinct f roa rapid 
word recognition, and that in '%he course of learning to- read,- 
beginners learn to recognize words autosaticall'y 'before' they achieve 
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. • ' Abstract , ; 

* ' 

First and second, graders were taught to >recognl2e a ;5et of written words 
either loore accurately or more rapidly. Both before and after word trainings 
they, named 'plit^ures' printed with and without these words. as d|.stractors« Of 
\^ * Interest was whether training would enhance or dimmish the interference 
created by these words in the picture-naming task. Results indicated that 
children who learned to recognize *§everal. unfafeiliar di^tractor words suf failed 



more interference after training. In contrast^ -children who were already 
familiar with the words and learned to recogai^e them faster experienced less ' 
IntTferferenee following tracing. Results are iq^terpreted to suggest that auto-* 
matic ^ord recognition is distinct from rapid* word recognition, and that in * 
,the cojiirse of learning to read, beginners- learn to recognize words automatically 
- before '-^hey achieve 'maximym speed ±i recognizing those words. ' 



■ . \ ^ - ; - 2 

Effects of Word Recognition Ttiainlng fn\a' ' 

... - - 

Picture-Word Interference. Task: 
'/ 'Automaticlty. VS. , Speed 

• Lixmea C. Ehri ' ' ^ . 

In Host Theories of how- childrfen learn, to read, accurate recognition of- * 

/ ♦ * ' ' • • r 

printed vord^^ is regarded as an essential .component (Gibson & tevini 1975) • 
' LaBerge an^ Samuels (19?4) asserr that beginners must learn to recognize words 
aatoinati^^y as well a^ 'accurately^. lhe*^ basic distinction between these t^ 
Icvels^centiers on whether attention Is. required to decode the word. If the 
reader can recognize the word without having, to attend to coc5)onents such as 
letter-soixnd correspondences, then he is said to be able to process the woM 
autooatically. Perfetti and Lesgold (1977) suggest that there is value not 
only In word recognition which happens without attention but also In word 
recognition'' which occurs rapidly. They propose that the 'task of , reading eiitalls 
th^ efficient use of a limited capacity processor; ' During Veadlng^, the 
edacity of this cognitive mechanism is exceeded by the demands 6f lower and 

' ' ' ' ^ : ^ ' ' / \ ^ ^ 

Ugher level operations needing simultaneous execution (e.g., word, decoding, 
interpreting and remembering sentence meanings)... A bottleneck results. \f^ 

can be processed rapidly, then the processor Has more tlrc and resources 
> to. perform other operations, and reading cab proceed kl^th Improved comprehension 
.kod/or less delay. * *. v ' * . . * . t . 

.^1kx€ particularly Interesting task employed *to study readers* ability to ' 
\pro^ess printed words autpmatically is the picture-word interference 'task. t 
^ Patterned after, t^a Strxjop test (S troop, 1935), this- task requires subjects to 

' " \ • ' ■ ' ■ ■ • . ■ . v.. ' r ■ "~ " 

- luae^ as rapidly as possible a set of 20 plbtUrB^ depicting coinmon objects or 
•ttiiaals./ Printed In the middle of each pleliire is a distracting, wotd labeling 
some other .object or animal. Rosinski, Golinkoff, ,ahd tukish (1975) demons 
•trated that it tdkes subjec*ts longer to; nanfe /pictures xjjxen distracting words- 



"J , 



are pres'ent than vhen nonsenBe tr;igrams or, when correct labels are printed ory 
XhB pictures* This word interfetfince effect is evJLdent among readers as yAung 
as second grade, -The, fact that readers suffer interference from. tKe -words 

despite^' attempts to Ignore them- is^interpret^^ indicating that the wc/rds are 

' ' M / ' i ' ^ ^ • " ^ ^ ' ^ li ' 

processed automatically Without /attention. A 

in order for priated words to create interf eretice in tjiis ta^k, f indings 

of vaxrious studies indicate* that readers 'must be able to decode the words 

accurately and',with a certain imount of speed. Ehri (19^6) and PacA/andT 

Golinkbff (1976) found that sejcond and third graders who^ad difficulty recog- 

^I^Lng^di^ tractor 'words or who. took a long time suffered le/ss intcWfetence 

than children who could tead the words easily.' It was further shown that " 

m i n ima l interference did not stem from a general inabilitv by pobrev readers to 

process printed words* Pace and Golinkof f (1976) and .alJo Golidkof f and' ' 

Roslnski (197^6) 'found thatwhen poorer readers were shown pictures printed ^ 

with distractor words tlj^ cbul3 recognize, easily, they. /suffered/ as much 

'* » ' ' ' / * 7 / 

interference from the words* as good readers. This indi(:ates tja^t it is tiot 

subjects^ general reading' ability but rather their 'deccfdlng s^iil with the 

I / ' ^ 

particular set of di|tra(itor words which lajthe^ritlc^l detainer" of inter- 
f erence. 

- The present study %a3 intended to explore ^he r JLation^tiip between wo^d- 
r6ct>gnljtJLbxi skill an<i interference. In previous stijdies, Jffect^of word recpg- 
nltloa acpuracy^ arid speed have not been clearly separated in analyses of 
results or in explanations of interference. Pace ind"<^li^ good-', 
poor reader differences sometimes to word decoding, easev^ sometimes to woyd ' - 
decoding immediacy. However, the two are not synonym<Mis. Less skilled readers 
aiay recognize fewer printed words correctly than gocm readers* Ofr less skilled 

' L ^ ' :r^ " " * ' 
readers ;nay require more time to decode words they/ know than good readers 



^ (Ferfettl & Ho^abbam^ 1975) • It has notv.been clarified* whether both; of th^se 
types of word difficulties hav^' the same impact oil interference in the picture- ' 

> naming task. ... . ' . ' * 

Three experiments Vere conduct^^ in the present study, one preliminary 
experiment summarized briefly below, and two\ better designed 'experiments deis- 
crlbed in full* Theit purpose was to assess the effects of word training qn 
inter fereiice, patterns in the.picture~\ford task. Two questions were addressed..^ 
Would children .who were trained to recognize the distractor words 'more accurately 
experience^more interference Jk:om these words in the picture-namiiig- task follow- 
ing training? Would .children who w'e^ ttaine^ to recognize the distractor wordS 
morc^ rapidly also suffer morj^ interference from: tlie Words following training? * 
It reasoned that in both cases, subjects would be learning to recognize 
more words automatically and so interference should increase. • ' ' 

In the first experiment, second, grader^ were pretested to assess the'ir . 

4 

abiXlty^to read th^ set of distractor words and.tp measure the amount of inter-' < 
ference these words created in- a picture-word task. Two groups of subjects * 
were idenfif^ed' f rom pretest word recognition scores, those who could read ] 
fewer than. 16 out of the 20 words, atid those wlio cotil4 r^ad almost -all 'of the 

' " , , . ■* V < , 

. . V , t , . . ^ . ^ . ■ ^ ' 

vords^ Subjects were then given several learning trials to increase the pj^er, 
of words recognized in the 'first case and' to lmprov6 word reading/ speed d^n th]^- 
. sjecond case. A posttest Interf cffence^ task followed. . ' ' ^ ^ . ' 

Results *of this experiment .failed to confirm the hypothesis. Among • ^. 

^ . ' . ^ ,^ ' ^ ^ . 

children who were familiar with the words initially and were trained ta recog- 

nlze them more rapidly, interference decije^ised rather than increased on tne 

posttest (matche4-pair t-test: t(27) • 2.54^ p,< .02) ;t No change In iiiteV- 

• ^ ' •'• ' ' ^ ; 1'- 

ference was detected ^Raong. subjects who learned to refcoghiaie a<idltipnal/dis- 
tractor words accurately • Several features of this experiment were, thought- to 



( . 
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have obscured the vlev of yord training effects, andT so another experiment ^as 
desirgtied to eliminate thes^ p^roblems* It* 'is described below together, with a' 
final e3g>eriment which, was conducted to verify that ^changes in interference * 
observed on t:he posttest were a consequence of worcf training effects rather 
than' 8iiiq>ly a cohsequence of practice with the picture-word ^Interference task, 

* Experiment 2 

MBthod i , : ' ► . ■ , . . * I 

Si^jects. The subjects were 30 first graders (mean age 82*3 months), 14 ^ 
' ^< males and 16 females, testeci. in the spring, and 6 second graders^ A males and 
\ ' 2 females^, tested in the. fall (mean age 88.8 months). 

Materials . TWo sets of 20 short, high-^frequency no:uns were selected 

• ^ (e.g*^, "flag," ':lgun," "horse," "wagpn," "apple," "lamp"). Pictures of common 

objects ^dr animals semantically ^ relatted to each noun wer^ drawn (i.e., picture 

* .» , • • • . * - » • <j> ~ 

of cow for word '"horse") . 'Pictures were arranged in five' rows of four, objects 

J * * * * 

^* e^(cfa* ^o dififerent Arrangements of the pictures were* prepared, one with d±s- 

^ - ti^actor nouns printed on the pictures, one without any print. , One the 

* . • • • -/ , 

. . * picture-word sets was used to familiarize subjects* with the picture-^ord inter- 

ffsrence task* The other was used on the pretest and the posttest^ 

i» " ' . " * ' • 

i • . - . . * . / ^ 

• \^ ^ 

The-vord training materials jconsfsted of 40 cards, 20 printed with single 

^ » . 

dlstractor words, and ' 20* drawn with referents of the d is tractor words. These 
^ . cards were mixed together randomly^' ' * ^ ' . ' ' , V ' » 

^ Procedures , fiaqh^child was pretested, trained, \and postVest individually 
by tiie experimenter in. two' jto three sessions* On Day 1*, alj! subjects were, 
given thei. plctjurerwo'rd famlHairization task,^ thft -pretests, and 2-3 word train- * 
Ing jbrlals. ^ Tliose children ^ho . did "not l^fe^m all the words by tri|l 2 were 
glven^a Second tfi^^ of iralri^g. The pbsttests followed"; always on a separate • ' ! 
day- ^ ' * ^ - ^ ^ ^-.^ ' ^ ' ' - ' • ^ / 



In the familiar ijsatioir task,, the' subject firs? named each of the pictures 

« * " 

(no vords present).' Then he was shown a 20-picture^-&rray printed with dis- ■ 

tractor noups and was. told to label the pictures as q^lickly as possible aAd ^to 
. Ignore the w6rds. The purpose of this task was to acqua:^jit the subject with 
the expedience of interference, so that excessive delays due to reactions of 
*' . surprise would not contaminate performance on the pretest. ' 
The pictyrernaming pretests and posttests were conducted identically 
Firstj^^the child was given a warmup picture-naming trial. Then he named the 
' picture arrays twic^,^ once with words pr intend on them and once without words. 

He was told to name the .pictures as rapidly as possible and to ignore the words. « 
Finally, he read a list of the nouns used as distractors (no pictures present). 
' He was told to read these as fast as possible and to skip any he did not know. ^ 
Latencies with each picfture set and word list were measured with.a stopwatch 
from the* onset of the first word to the onset of the 20th word. The oi^der of 
presentation of the picture labeling tasks* (with and without words) was counter- 
balanced across subjects, with the same order used on pre- 4nd posttests foi^ 
any Indi-vidual child. . i# ' 

. ^ ' Betweexx the pretest and the posttest', each chil^ was given tralnlng*^ and 
* practice at recognizing the distractor nouns. A wor4 recognition training 
Xrlal consisted of hiving^ the child idfentify 40 cards, '20 printed ^ith dis- 
* tractor words and 20 depicting referents of these words. For each printed ^ 

' : . . ' 

word,-the- subject was asked to say ,fhe word. arid then name a function (I.e. ^ . ; 
•-If you had o5e/some',^what wojiild you do wltH it/them?"). For each picture, he 
was told ta^ldentifjr it arid th^n give the first letter of its name. Any un- 
familiar written word^was pronoijnced for the child, he .was asked to spell it, 
.and If imsuccessful to copy It.; This training^ prode^uire.was designed to insure 
. that sub jedfb. thought about the meanfegs^f printed words as well as. practiced 
^ • ■• ' • , . ■ , -,■ - 



pronouncing them. 

All children K^re given at least tikee traiiiing trials,. more if they failed 
to recognize some of the words correctly during the second trial. -Subsequent 
training was conducted on a second day. If Wbjects still failed to recognize^ 
some words after *three more training trials, additional practice was given on 
these words. \ ^ 

Results 



Of central interes.t in this experiment was thd distinction between speed 
and accuracy word training. The distinction was opei^tionalized by separating 
children into tA^o groups based on their pr.etest word recognition scores, those 
wl^o could identify Tttost of the printed ^wordsj and thdse\who .failed to identify 
at least 16 out of 20 words correctly. The former subjects .were regarded as 
.tke 'speed readers, those who would be learning to read familiar words fasjter; 
The latter group was considered the accuracy-trained readersVwho would be learn- 
Ing to recognize additional dlstractor words, 

• Of the 36' children tested; ,16 were classified as speed-traxhed readers. 
The rem^iiiing 20 subjects knew fever than 16 words and weVe tlasslfied as 
accuracy readers. All of tlj,e speed readers were first graders. Six, of the 
accuracy trained subjects were second- gradp:'s,^the remainder were fir^ graders. 
Among speed readers, 14 subjects were given three training trials on the\ pic- 
ture and word cards; two subjects saw them 4-5 times. Accuracy readers 
.received from 3-6 training trials, with most (i.e., 12 but of 20 sdbjects)^ 
undergoing 5 trials. ^ ^ . , . 

Word recognition training yielded benefits .for all children. Results are 
given In Table 1.- Speed-trained readers were able to read the list of dis^ 



tractor words aignif icaijtly faster on the po&ttest' than on the pretest, • 
^(15) £< .01 (mean gaitx « 3.5 sec). Likewise, word identification 



A Insert Table l' about here. « 

■.-l_L -1 -- - -T 

• * ^ . ^ * • • 

scores of every accuracy reader improved on the post test (mean gain * 9»9 words). 

Separate analyses of variance were conducted on picture namingVlatencies 

for the two groups of readers. Word print condition and' time of. testing were * 

*t)ie two* Independent variables of. primary infer e^,t. Preliminai^ analyses revealed 

that neither sex nor presentation order of the pict-ure-word .tasks (i.e., clean. 

pictures labeled before versus ^fter d is tractor-word pictures) produced any ^ 

main effects or interactions (£ >| .05) ^o. these variables were ignored. 

Analysis of sp«ed-*trained reader latencies revealed main effects of print' 

f * • i 

» condition, F(l^ 15) = 42.92, £ < *01, and time of testing, F(J., 15) «"ll.ll, 

^< .01. Th^ interaction just missed significance, £(1, 15) « 4.30, .05 < 
2^< .10. From the'mean values reported' in Tabl^ 1, it Us apparent that 
latencies were longer with .distr^tor-word pijctWes than with fclean pictures, 
and latencies wer« longer on the pretest than the posttest. In order to comr- 
pare the^.-magnitu.de^of interference on the^pre-* and posttests,. a matched-pair 
t^test was conducted. Rest^ts Indicated that* the difference between latencies 
vlth and Without words was significantly smaller on the posttest, ^[tl5) » 2.13, 

.05. Out of 16 subjects, 12 revealed, less interference on the pbsttest* 
than the pretest.* These findings are consistent with those observed/ ExpWi- • 
mexvt 1 but contrary to expectations. Apparently, training sub;Jects \rtio can read 
most of the wQrds to read them faster creates a decline in the interference 

< produced by these words following word training. ^ ^ ' ^ 

* Analysis of variance of the picture^namlng latencies among accuracy->^ 
trained readers yielde^ a ^maab- effect of print condition. Pictures with disF*^ , 

• tractor^words produced longer lat^cies than clean pict;ures, JF(1, 19) « 32.33, - 



p < \0l. ' Therfe was no difference between pre- and posttest latencies, F(l, 19) 

" 3#53, £ > •05. The interaction between these two factors was significant,' 

F(l, 19) » 7.69, £ < .05. ^ l^an valiies are given in Table 1. A jnatched 't>air 

t«*test employed to determine whether posttest interference exceeded pretest 

interference proved significant, ^^(19) » 2.77, £< .01. Out of 20 accuracy- 

trained readers, there were 16 who displayed this pattern. These results 

Ysuppbrt the hypothesis that training subjeo^ts to recognize a greater number of 

» • * 

dlstractor words serves to Increase the amount of interference created by the' 
words in a picture-naming task. • ^ 

The procedure ^used iti the above analysis to detect shifts in Interference 
was to subtract subjects' latencJ^es <ln naming clean pictures from their 
latencies in naming pictures with words. and to c^ompare these 'differefices ,on^ 
' the pre- and posttests. One might worry that the patterns observed are peculiar 
to the' use of-plean pictures ,aa tne baseline measure. jSince picture-word JLnter- 
f^renc^i studies vary in the choice of a baseline, with some using nonsense tri- ^ 
grams rather than clean pi<:ture;5. It i§ -important to demonstrate that performance 

■ ' • C . ^ * • . • 

patterns in the present study are not -^^limited to the particular baseline chosen^ 
Another way' to ^ show that intej^er^nce froiirdistractor word^ changed following 
training Is to'* ignore basellneNlatexicies altogether and to cprapajre pre- and 
posttest picture-naming speeds wUh distractor word s-^ directly.* /A matched-pair 
t-test ^or speed-trained readers revealed that posttest l^j^^Hcies naming ^pic^ 
tures with words were signif icintly smaller* than pretest latencies, Jt(l5) » 
2v$9; p < .Oli This verifies the decline in, interference for children trained 
to read words faster, ^matched-pair t-test for accuijacy-tr^alned readers re- 
vealed that posttegt latMcies were significantly larger than pretest latencies,- 
t(19) » 2JU9f £ < .025. Thisi verifies the increase lii Interference among chil- 
dren trained to read f the words more accurately. ^ ^ . ; \ 



Experiment 3 - 

Contra^ to e^ectatlons, speed trained readers experienced less rather 
than more interference following word* training. « Thts effect was evident in 
botfa^igpreritiietljtsvl 2. It may be that increased vbrd r^cognitipn speed * 



br6l^tS"^6iit- tljfe interference on the picture-word post'testi. How- 

,e^^t;j^<^^ is an Alternative explanation to be checked. Dyer (1971) qfes^rved 
''tSiat,\J^e]bx^rence irk ^ color-word Stro9p' task declined when subjects practiced 
the tasl^.^In^ order to be sure that -redutied interference was not a consequence 
simply repeating the picture-^ord interference task, a third experiment was 

conducted. <Its purpose was to' determine what happens, to 'interference v;hen no 

If I ' * 

word recognition training intervenes between the pre- and posttests. New 
groups of first graders w^re selected-, and the pretest and posttest procedures 
eiig)loyed ^in Experiment 2 were repeated with them. ' 
Method . 1 ' • 

Thk subjects were 30 first graders, 16 ^irls and 14 boys, meail age .83.4 

* * . ' > * 

months. » Children were tested in the spring. 

The same materials and procedures ^ of Experiment 2 were employed here except 

. - • • ^ 1 

that no word training 'Sessions were provided. As before; "pretest" and "post-' 
test". were conducted on separate days'. 



RealxLts . • 



» 

Of the 30 children tested, 21 were able to recognize at least 16 of the 20 
printed dis tractor words correctly. These were regarded as control subjects 
for the speed-tltalned groups in Experiments 1 and and are referred to as good 
readers In the text below* The remaining subjects recognized fewer than 15 
words* These were considered controls for accuracy- trained subjects and are 
Ued poor rfeade^s. Analyses of ^od and poor reader performances were con— 
tii separately. ♦ . . - , ^ '^^ . 



11 

t ^ 

■» ' > » 

lor the analysis of variance pf good reader picture-^naming ;i^tencles, the 
JUidependent variables were: order of presaitation of tl^e picture sheets (clean 
pictures named before vs. after pictur^ printed with words); time of testing 
(first ys* second day); picture^^prJLnt condition (no words' vs* printed dis- 
tractor wards). The latter two' variables were repeated measures. A prelimlr 
nary analysis failed to reveal any effects ae a function of sex (£ > ,05) so 
thts .variable was ignored. One subject was dropped from the main ANOVA to 
create equal cell si2es* J . ^ 

A main effect of pictureT>rint condition em?erged, F^(l,- 1§) « 153,50, 
£ < .01. Results are given, in Table 2, Pictures 4)rinted with words took longer 



Insert Table .2 about here. 



to name than ,^leka pictures. The interaction bejrween this variable and ti&e of 
testlngiwas not significant, F(l, l6) »^1,61, £> ,10* Time'of testing exerted 
no main effect, < 1, In order to determine whether interference declined on 
the postte'st fo^ ttfe speed control subjects, a lUtched-pair jt-test was con- 
ducted. Restilis were negatiye, ^(20) « 1.47, £ > .05. This finding suggests 
that diminished interference ^.obsery^d among speed-trained readers on the post- 
tests In Experljiients 1 and 2 can be attr,lbuted to effects of word recognitions 
training rather than td practice ^ \ ^ , — 

. .One other effect w^s detected- in the ANOVA. of good reader picture-naming 
latencfe's* Picture print condition interacted with prtsentatioj\ order, £(5., 18) 
" 7i39j^ "£^^0^^ Apparently the amount interference was somewhat greater 
*wfaen clean pictures were named before the word-printed pictures than when they 
were named after the word-printed pictures* This difference was due primarily"^ 
to a slowdown in naming the clean pictures .when this task followed the dis- 



tractor-word picture -task. Why thif shoul.d be is not clear. Suth.an inter- 

action was not detected in the other two experiments* ^ 

Analysis of , good reader word Recognition latencies on the "pre-" and "post- 
er 

tests" revealed that they were faster in reading the ^.ist of distractor words 
the second time around, t^(20) ^ 3.57/£ <. lOl* (See Table 20 The differetice 
between these meang (i^^ty gain of 2«1 seconds) is somewhat less than the gains 
observed in Experlnients 1 and 2 among speed-trained readers (i«e«9 3«8 sec« and • 
3*5 sec*, respectively). A test comparing these differences (l«e«. Experiment 
1 coirf}iried with Experiment 2 me4n difference versus Experiment 3 mean dlf- > ^S., 
fereiice) was significant:, t^(63) = 1*78, £ < .OS, indicating that training in 
the firs<t two experiments did increase word teadlhg speed beyond that .occurr^g 
vfaen the wprd. reading task was simply repeated. 

Since' the main purpose of Experiment 3 was- to obtain control subjects for 
flfpeed rather than for accuracy- trained readers, fewer accuracy coxTitrois were 
observe^ ( » 9) . ^Analysis of variance of their picture naming latencies 
revealed only a malh effedt of print donaition, JF(1, 8) « 9*08, £ < ..OS. As 
reported in Table 2^ pictures with words were named. more slowly than the clean 
pictures,, other effects °vere significant '(£ > -03). A matchedrpair t-rtest 
revealed no change In the aifount of interference on the pr^*- ^nd posttests, 

!.< 1. ' ' . ' " \ .. • 

Discussion ' y 

« , To review, three experiments w^e conducted to clarl^ word training effects 
pOr performance in the picture-word int^rferex^ce task/, Rc^dults were somewhat 
Sjyirprl^ing* It.wasj^expected that wotd recognition training wpuid serve'^if^^-* 
create the amount pf interference .created b^^ the -i*6rds In the plgi^re-naming 
task because ^subjects would be" learning td recognlase mor4 of the \jords auto-r 



wkttcBl^^ turned oij^* to 1>fe^true for €^bjects;whorife^ t , 



tractor words which were unfamiliar to them prior to training. However, the 

^ ' . ' • 

'^opposite effect was observed among subjects who could read all the words 

initially and who learned to read them 'faster during training. These results 

confirm the importance of distinguishing between effe>:ts of word 'recognition 

accuracy and word recognition speed in the i)icture-word task. Apparently, 

training subjects to read di^tractor words more accurately serves to increase 

Interference whereas training subjects who already know the words to recognize 

them iSK>re rapidly serves to decrease interference. 

The fact that the initial hypothesis received only palatial support sug- 

gests that dutomaticity is not the whole story to picture-word Intorference., 

Aiitomaticity can account for the increase in interference among accuracy trained 

readers. Presumably, they learned how .to recognize more of the distractdr 

words automat^ically and so more of these words were Inadvertently processed 

* i 

1 ^ 

; during the posttest than during the pretest. However, automaticity does not 
j e:Q)laln^why interference declined among subjects ^ho learned to read the words 

i ^ • . ■ . 

j faster* The occurrence of a decline suggests that rapid word processing is 
; not the same thing as automatic word processing, and that speed makes a separate 
and independent contribution in tlie picture-word interference task, ovef- and 
/kb^e that contrij^jited by automaticity. * ' 

descriptioi^ o| word decoding, distinction between word automatic- 
ity and word recognition speed is«.not always maintained although the two appear, 
to b€^ defined differently. Whereas a speed criterion regards xword recognition ^ 

as a continuous variable, automaticity implies $i discrete classification: words 

• '* ' 

'are recognized either with dr without attention (LaBerge & Samuels, 1974).. 

^ ' ' ' • ' ' ' ' . / ' . ^ * ' 

Present findings lend some empirical support to this distinc^tioff. Furthermore,* 

results suggest tSiat; the-^oncepts may Identify separate aspects of word leam- 

ing* Automat ipitjr skills may represent 'an earlier acl\JLevement than word recog-' 



nltlon speed which continues to improve as children gain additional experience^ 

with printed ^words. v. , . ' ■ . 

^ . -0 • . . • ^ 

The Importance of word recognition speed In a reading task Is suggested 

by Pcrfettl and 'LesgoJd (1977>> and their model^an adapted 1:o explain how 

speed might operate to inflvrence interference in the plcture-^ord task. The5^ 

portray the proces^of reading text for meaning as *requlting concurrent eXe- 

cutlon of two separate operations: decoding words and interpreting sentence 

meanings. Both of these operations must be handled by a limited capacity^ pro- I 

cessor which cannot execute both at once and so' divides its time between Che 

two operations > with word recognition receiving priority. To the extent that 

.words can be* recognized rapidly, they consume less time in the prodessor, thus 

permitting sentence operations to be executed more promptly. 

The picture-:word task is analogous to the reading task in that it too 
involves a limited capacity processor which performs two operatlox^ recognl2«- 
Ing words ^d naming pictures. Words are processed automatically and also * 
faster than pictures, and^so words enter the processor first. The length, of 
their stay depends upon how rapidly they can be recognized. Tlie faster the 
recognition speed, the shorter the delay in admitting pictures for processing. 
This ext)lains the performance' of speed-trained readers in the present study. 
Upon learning to recognize the distractor words faster, they suffered less 
delay in naming the pi^^ures. - * * ^* 

Although the above explanation :is favored," there are alternative ways of 

explaining the decline in interference among speed-trained readers^ Onte might 

Speculate that perhaps word training enabled' readers to become more familiar 

with the visual forms of the words and so made it easier for them to ignore or 

' ' j ^ 

divert' thelT attention from' these forms during the picturfe-naming posttest. Or 

it iiiay*^^ t;iuit word training singled out and dlstingul^fied these words In the 



subjects^ sexn^tftic memories and hence made it easier %p ignore th^se competitors 
Ida the search fot appropriate^ picture names. 

* • . ^ • > ^ V 

ibrgumeg^s against these suggestions can be offered. First , the word 

training procedure e^mphasized meanings as well as pronounciatiotis, making it 

unlikely that^ubjects would learn to ignore these wor Secpnd, speed-trained 

readers practiced reading each dlstractor word only three times during training. 

, This is hardly sufficient exposure to breed excessive familiarity with visual 

forms. Third, word training was always conducted on a separate day from the 

posttest. This precluded the operation of any temporary word inhibiting effect 

such a^semantic satiation (Lambert T Jakobovitz, 1960). Fourth/ it makes no 

^ — < , \ • 

sense to argue thbt speed-trained readeVs learned to ignore words while, 
accuracy- trained readers did not. The same training procedures were u^ed with 

V • • < - . • 

both groups. In fact, accuracy-trained subjects saw the words more times than 
speed subjects, yet tralnii^ made them more, not less sensitive to the words.' 
Thus, although word immunity may s^em to explain 'Ihe reduced interference 
observed among speed-trained Venders, it fails to account for the increased 
interference among accuracy- trkin^ed subjects^ an^ it offers no. clue why appli- 
cation is appropriate in one but not the other case. 

It is interesting to note that interference patterns observed* in the 
present study can also be detected in the study by Pace and Golinkoff (1976) 
though they do not focus upon these patterns or test them for significance. 
Pacfe and Golinkoff imposed a set of hard-feo-read dis^racrtor words on pictures 
and gave these to^betj^r and less sk^led readers in the third and fifth grades. 
From subjects* word recognition perfarmances. It is evident "that the-poor 
third-grade readers were less accurate in reading the words than tj^e good 
readers* In contrast, the les9 skilled fifth-graders, differed from the ^od ' 
readers not in accuracy but in speed* They recognised ;as many distractor words 



but they took longer to read them than the good readers (i.e., mean latencies ' 
■ 22.9 sec. vs. li.S sec). Interestingly, in tHe picture labeling task, the * 
.^Interference patterns displayed by these two grade levels, were opposite. Comr 
parison of pfcture-naming; latencies with and without distractor words reveals 
that poor third grade readers (less accurate word readers) experienced" les£ ' 
Interference thin gobd third grade readers (i.e., 12.7 sec. vs. 19^6'sec.) 
whereas poor fifth ^aders (slower word leaders) evidenced more interference 
than the better fitfch graders (i.e., 16.6 sec. vs. 11.0 sec.)'. 

^Though Pace and Golinkoff^s results corroborate present bindings, there /Ts 
one ptizzle. Differential patterns of interf e«ience were apparent with clear 
pictures as the baseline. With nonsense trigram latencies as the baseline, 
the difference in interference distinguishing slower and faster word res^ers ^ 
disappeared. Why this should be is'^^ot clear. . Perhaps the cliscrepanoy has t6 
do with the impact of nonsense syllables in the picture-naming task/and the 
possibility that nonsense'' syllables themselves create' differential/ interference 



* / 
depending upon the prof icienty of readers in decoding them. • Pe^ormsfiice 

patterns in the Pace and Golinkoff study indicate that this ma^ be the case ; 



though these differences^ were not tested for significance, ^od fiftl^ grade 
readers took less time to decodfe nonsense syllables than p/or fifth grade ' / 



<3 



readers, ^nd they suffere'd less interference from nonsens$e syllables than ,the ' 
poorer readers (i.e., m^an. difference be^tween picture-naming , with* nonsense 
syllables and clean pictures^ 4.9 seci vs. 10^1 sec./. Clearly, the" intact of 
nonsense syllables on the picture-naming performances of subjects differing 
in decoding proficiency needs ^to^be- studied. Perhaps processing accutacy and 
speed capabilities work similar effects upon picmire-namlng performabce wit* 
nonsense dls^tractors as they have been found to /work with words in /the present. 



# ' * * 

Experiments conducted by Roslnskl and his colleagues and. also Ehri (1977) 
liave been directed '^t demonstrating that word interference arises from semantic 
sources. For example, Rosinslci (1977) showed that semantically related words 
create substatitially more interference thaiv semantically unrelated words. In 
contrast, the interpretation given to results of the present study has avoided 
being 'Specif ic about what aspects of woi^s produce the increase or decline in 
Inte^erence following word training. TH^- question of whether^'^taie source is 
primarily semantic is extremeljr/interestln^ and awaits investigation. 



1 ' 



S 




19 



y References 



Dyer, P.. N. Color-naming interference in monolinguals and bljjjllxguals. * • 

Journal of Verbal Learning and Verbal Behavior , 1971, 10, «297-302. 
Ehri; L. C. Do words really interfere in naming pictures? Child Development , ' 

.1976,47,502-565: * • ^f* • \ ' 

Ehri, L. Cy Do adjectives and fui;ictors interfere as much as noiins in naming 

'pictures? Child Development , 1977, 48, 697-70L. ' « 
Gibson, E. J, , & Levin, H. The psyctiology of reading * Cambridge, Mass.: The 

MTT Press, 1975. * ' . • 

Golinkpff, R. M., & Roslnaki, R. R. Decoding, semantic processing and reading 

comprehension skill. Child l^fTT^lopment , 1976,^47, 252-258. / * 
LaB^rge, p., & Samuels, S. XJ. Toward a theory, of aujtomatic information .process- 

,ing in reading. Cognitive Psychology , 197^4, 6^, 293-323. 
Lanb^rt^ W., & Jakobovitz, L. Verbal sa^tiation and changes in the intensity 

of Waning . Journal of Experimental Psychology , 1^60, 60, 376-383. . 
Pace, A. J., & Golinkoff, R. M. Relationship. between word difficulty and access 

of single-word meaning by skilled and less skilled readers. Journal* of 

Educational Psychology , 1976, 68, 760-767. 

, ^ - ' ' ^ ^ ' ' ^ ' 

Perfetti, C. A. Hogaboam, T. Tde relationship between single word decoding 
and reading bomprehension skill. Journal of Edugationkl Psychology , 1975, 
67, 461-469. 

PerfetjLi, Q. A., & Lesgold, A« Cod^g Vnd coi]Q)rehension'^iQ^skilled reading 
^ and in^lications for ifeadiM instructlpn. In L# Resnic^c^ISc P. Weaver (Eds.), 

Theory and Practice of Eatly Reading . Hillsdale, N. J.: tawrence Erlbaum 

Assoc* ^,1977^ 



Roslnskly R. R- ' Picture-word interference Is *seinantically base^. Child 

* ■".**» 
Development s 1977, 48, 643-647. ' ' V 

^Roslnski, R. R., Golinkoff, R. M., & Kukish, K. S.^ Aiit-omatic semantic process- 

ing in a picture-word interference task. Child Development > 1975, 46 , 

247-253. * " . • . * ; * ' 



Stroop, J. R. Studies of interference in^ serial verbal reactions.- Journal of ' 
Experimental Psychology , 1935, 18, 643-662. >v* 



■ : ^ ' Table 1 . 

Ifean Latencies "in Seconds, ancl Mean Words Correct 
on^the Pretest and^Eostte^t for Speed-trained 
vand Accuracy- trained Readers in Experiment 2 



Speed 
Readers 



4* 



^Measures 



Pictures Alone (sec.) 
Pictures + Words (sec.) > 

Interference c 
Words Correct (max. = 20) 
'Word Latencies (sec.)^ 



Pretest 
* 

^17.5 

- J- ^ 

31.5 



1^1 

' 16.3 



Ppsttest 
16.8 
27.1 



-10.3 
19.7 
12^8 



Accuracy 
Readers^ 
(N - 20). 



Pictures Alone (sec.) 
Pictures + Words (sec. 

Interference . 
Words Correct (max. = 
Word Latencies (sec.) 




?i.3^ 
25.7 - 

-4; 4 

t 

7.4 
47.8 



^ jPor picture-naming latencies, MSE (15) « 12.72 



•b 



> ■' " 

For picture-naming latencies, MSE (19) - 22 .'30 



' 20.3 
30.5' 

-10.2 
17.3 
27.5 



Godd 

Reader 9^ 
. (N • 20) 



Table 2 ^ 
Mean Latencies in Seconds and Mean Words 
Correct on the Pretest and Posttest for 
Untrained B^eaders In Experiment '3 



i 



Measures 
Pictures Alone (sec.) ^- 
Pictures + Words (sec.) 
J Interference * , 
Words Correct (inax« « 20) 
Word Latencies (sec.) 



Pretetst 


Posttest 


18.3 


18.8- 


32.8 


31.? 


-14.5 


-12.9* 


^ 19.1* 


19.3 


15.1 


13.0 



"Poor 
Readers^, 



CN-9) . 



eef^^<^*^ictures Alone (sec.) 
Pictures + Words (sec.) 
Interference 

r 

Words Correct (majc. « 20) 
Word Latencies (sec^ 




a. 



20.2 
27.7 

-7.% 

9.7- 
30.1 



For plcture-naming^tencies, MSE ':(18) » 7.62 
^For picture-naming latencies, MSE (8) ■ 11.68 



21.1 

-6.1 
10, 
24.7 



